Mice lacking alpha/beta subunits of GlcNAc-1-phosphotransferase exhibit growth retardation, retinal degeneration, and secretory cell lesions.
Mucolipidosis II and III (ML II; ML III) are lysosomal storage diseases characterized by a deficiency in GlcNAc-1-phosphotransferase. Patients with ML III have retinal disease, but in cases of the more clinically severe ML II, human ophthalmic studies are limited. In this study, retinal function and overall disease were assessed in mice lacking GNPTAB, the gene mutated in patients with ML II. Mice deficient in GNPTAB were generated from Omnibank, a sequence-tagged gene-trap library of >270,000 mouse embryonic stem cell clones as part of a large-scale effort to knock out, phenotypically screen, and thereby validate pharmaceutically tractable genes for drug development. Routine diagnostics, expression analysis, histopathology, and ERG analyses were performed on mice lacking GNPTAB. In addition, measurements of serum lysosomal enzymes were performed. Severe retinal degeneration was observed in mice deficient in GNPTAB. Heterozygous mice were phenotypically normal and in situ hybridization showed expression across the neural retina. Compared to wild-type mice, the GNPTAB homozygous mice were smaller, had elevated levels of serum lysosomal enzymes, exhibited cartilage defects, and had cytoplasmic alterations in secretory cells of several exocrine glands. Mice deficient in GNPTAB exhibited severe retinal degeneration. Additional features observed in patients with ML II, a lysosomal storage disease, are also present in these mice. Understanding underlying mechanisms of this gene in the eye will increase its therapeutic potential for the treatment of retinal diseases.